Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(ft) Publication number 




0 466 367 A1 



EUROPEAN PATENT APPLICATION 



(g) Application number: 91305837.6 
(g) Date of filing : 27.06.91 



(Si) Int. CL 5 :C12Q1/68 



@ Priority: 28.06.90 JP 170684/90 

(43) Date of publication of application : 
^ 15.01.92 Bulletin 92/03 

(S?> Designated Contracting States : 
^ CH DE FR GB IT LI NL 

fiT) Applicant: WAKUNAGA SEIYAKU KABUSHIKI 

KAISHA ^ tm 

4-2-14, Fushlmi-machi, Chuo-ku 
Osaka-shi, Osaka fu (JP) 



f5) Inventor : Yamane, Aklo, c/o Wakunaga 
Seiyaku K.K. 
1624, Shlmo Koutachl, Kouda-Cho 
Takata-Gun, Hiroshima-Ken (JP) 

(M) Representative : Horton, Sophie Emma et al 
^ Elkington and Fife, Prospect House, 8 
Pembroke Road 

Sevenoaks. Kent TN13 1XR (GB) 



(g) Process for detecting nucleic acid. 



C57 



sequence lo be detected are imi^il^ on as™" ^theslngle stranded nucleic acid is absent and 

to detect the target nucleic acid. sensitivity when a single stranded nucieic acid 

JUSST. SX-*— ^.K^r^ nu d eic acid is u~d a. *e 

stranded nucleic acid to be immobilized. 



CD 

CO 

<D 



CL 
UJ 

Jouve, 18, rue Saint-Denis. 75001 PARIS 



5' 



CAGCTG^TTCGGATCCGTCGACGGATCCGAATTCAGCTG 
GTCGACf^AAGCCTAGGCAGCTG 



Prun EcoRI BamHI Hind BamHI EcoRI Prult 



3* 



EcoR I Hind E 




E B H R 
( pUPPOl J 



E.EcoR I 
P-.Pru H 
B:BamH I 
H:HincII 



HincH 




HPV16 FRAGMENT 




PREPARATION OF 
SINGLE STRANDED DNA 



HPV16 FRAGMENT 



F I G . 1 



EP 0 466 367 A1 



10 



15 



20 



25 



30 



35 



40 



BACKGROUND OF THE INVENTION 
Field of the Invention 

T bep«sen„n».n«on reiates to . ^^^it^T^^y^^ 
«M a process lor detecting a target nucleic acid «h«a. enables a »^ n ™"° f ™ ° „ de J nudelo ec ids 
ft. deLt.cn precede „ be automated, ^>^^^^ZS^^«< a solid sup- 

Description of the Related Art 

.asicbyt^on processes*^ 

cT^r^^^ 

detecting a target nucleic acid (Anal. Biochem.. 1 69. 1-25 ^» H »; . he f , eld of immunoassay 

Among them, there is a proposal for a process ^ m '™^™jZ^*^ Laid-Open Publi- 
is utilized for automating the procedure of d £«' n a ^ to a singie'stranded 

cation No. 219400/86). In this process, double str anded DN A in. ^P' 0 a adsorpt , 0 n on a microliter 

form, and the single stranded nucleic acids are immobil. Z ^ mrough a non^ 

well under such a condition that complementary ^strands ^^^^ e irn mobi.iza«on process 
some of the sing.e stranded nucleic aads return to ? <£^^S* the am ° Unt ° f "* hybrid ' Zab ' e 
and the subsequent hybridizabon process so ■ tha t n j »" ™ j^JJ^^ in tne immobilization process. 

"'Tjl-lzatton * c^ytbytnidyilc actds cn « — VESSEL 
sandwich hybridization prccess (Molecular and ^"^^^^^. ^ base sequence 

the sandwich hybridization. /pnivmerase Chain Reaction) was developed in recent 

A nucleic acid amplification process called PCR <*^"«" ™V* * ^ by one hundred 
years. It is the epoch-making process which ^J^.^^^^ has bee' made for a process 
thousand times or more in a short time (U S. Patent No ^^J^ESS by PC R (Proc. Natl. 

for detecting a mutation of ^^JT^^Z SSZZZ^X*^ and charac " 
Acad.ScL.USA. 86. 6230-6234(1989)). The " al ^ e seque y nce to be detected and 

terized by chemically synthesed oligonucleotides ^^Xre^Tto ^Le the immobilization of 

lized probes are unsuitable for mass P roduchon a ^ have reS pective drawbacks and no 

art. 

ci IMMARY OF THE INVENTION 

The _ inve-uors have found that a targe, 
s.r«l«»lt,.hrcu,h.heuseof.so,klsupp^ 

ss.^rp?.^^^^ 

^Crd.ngly.anobiectofftep^^ 
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^ESSZS C^-n™^ . for deleting a targe, nucleic add which 

a ««. add comprise, th.,ol,o.,ng steps: 

(i) labelling a target nucleic acid to be detected, hu hririhr a ble with the target nucleic acid on an 

r^r*»«-*»-» «* « h *" iatea "°° ,n siep (8i> ' **" "" dei ° **■ ,h, ° u9 ' , ,te 

utilization 0( a label present In said target nucleic ac«J. ,„,„„„„ enaWe5 a target nucleic acid 

to be improved in the simpleness and rapidity and to be automated. 
BRIEF DESCRIPTION OF THE DRAWINGS 

The aforesaid and other objects end features of the present invention will now become apparent from the 

S SlSKiq"-. - *« - H1A - DB 9,n " ^ 8 se,U "' C ' " * 

used in the present invention. 
nPRHRlPTIQN OF THE P REFERRED EM BODIMENTS 
Target Nucleic Acid 

The term "target nucleic acid to be ^^^^^^^^^ 

acid containing a specific base sequence to be ^ of live including bacteria, virus 

applied the nucleic acids may be in a purified form ^^^^ not only a nuc , e ic acid obtained 
in the nucleic acid detection process according to the ^"»^^™ d|n J to a nuc | ei c acid derived 
from the above-described form of life but also a J^"^ 1 ? ^ SSSSdSJj be used as the target 

so Nucieic Acid Detection Process 

Step (i ): Step of labelling target nucieic acid 

Inthenudelcaddd^onproceesacco^ 

ss is first labelled. Example, of the labelling ^"*£ e ™^ add <» * "»=" te "* 

target nucleic .eld. (2) on. wherein a nudeic ac, >J»«?»™*™£ ™ ™ KMM dlgonudeotld. primer 
Zt^^T^^T^ZT^ add or a nudelc acid complementer, 
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to the target nucleic acid is synthesized through the use of an oligonucleotide primer in the presence of a label- 

lfld A me^d wSerein a biotin derivative is introduced into a target nucleic acid by a > h0to ' ea 7 c *^ 
tion is conducted by the use of enzyme conjugated streptoavidin (Nucle.c Acids Res., 13, 74 (1985 and a 
method whereinatargetnucleicacidissulfonated and detected by the use of an enzyme ^conjugated ant,-sulfon 
aTt body (Proc. Natl Acad. Sci.. USA. 81, 3466-3470 (1984)) are preferred as the method (1) wherem a label 
is directty introduced into a target nucleic acid from the viewpoints of simpleness anc I rap.d,ty of the 

An amplification of a specific nucleic acid sequence (BIO/TECHNOLOGY, 8. 291 (1990)) may be , uUnd 
for the methods (2) and (3) The methods have drawn attention particularly in respect of the amplificatoon of a 
Z&Z*T*mL ILr are of a high value in redely simple labelling of a synthesized nucleic acW 
conVsponding to a target nucleic acid or a synthesized nucleic acid complementary to a target nucle.c ac.d. 
For example in the PGR process (Science, 230. 1350-1354 (1985)). a labelled elongation P"*^"** 
cation product can be prepared through the utilization of a labelled primer or labelled mononucleo tK*Jnfte 
amp.ificaf.on method wherein use is made of Q P replicase (BIOTECHNOLOGY, 6 1197 (1988)) a labelled 
Zgation product or amplification product can be prepared through the utilization of s.milarty labelled I mono- 
nud£ See Also in the nucleic acid amplification method other than described above an elongation produ* 
or an amplification product can be labelled with labelled mononucleotides or labelled I ol.gonudeot,de .ncorpo- 
rated by an elongation reaction or an amplification reactton. The method (2) is preferred in the presen nnventon 
The label used herein may be radioactive or non-radioactive as far as this substance can be ^£»diA« 
the hybridization procedure. A non-radioactive label is preferred from the viewpoint of handleab.lity. storage 
stabiltty and disposal and because it can exhibit most efficiently the effect of the present invention. 

Espies of the non-radioactlve label include haptens, such as biotin. 2^4-d.nitrophenyl group ^and 
digoxigenin. fluorescent substances such as fluorescein, rhodamine. tetramethylrhodam.ne sulfo rhoda<n.ne 
7 nZbenz 2-oxa-1 3-diazole (NBD) and dansyl group or chemiluminescent substances such as acnd.ne.rhe 
LigoSeot^Tcani labelled with the substance by any of the known means Japanese Patent La.d-Open 
Publications No 93098/84 and 93099/84). When labelled nucleotides are used, the labelling can be conduc ed 
b ^T™™proc. Natl. Acad. Sci.! USA, 80. 4045 (1983) and Japanese Patent Laid-Open Pub.icat.on 
No. 152364/88). Alternatively, a commercially available product may be utilized. 

Step (ii): Immobilization of single stranded nucleic acid 

in the present step, single stranded nucleic acids specifically hybridizable with a target nucleic ^acid are 
immobifeeS on a solid support to place the immobilized single stranded nucleic ac.d under such a cond.fon 
that a strand complementary to the single stranded nucleic acid is absent. , nrikvamn , a 

In the present invention, when the single stranded nucleic acid is DNA, it may be one ^^J° T ^^ 
by denaturingadoublestrandednudeicacidandsubsequentstrand separation (Nude,cAc.ds^ 

5468 (1985)) Further, it may be one prepared by synthesizing a single stranded nucle.c aad *™#to£m 
of a DNA polymerase and separating the synthesized single stranded nucle.c ac.d from a template (AnaL 
Biochem 162 130-Y36 (1987)). Further, it is also possible to utilize a single stranded nucle.c aad prepared 
fro" an M1 3 6 phl e containing gene to be detected, or a single sfranded nucfcic ; acid prepare ^m a com 
oosite vector comprising a phage and a plasmld (for example, pUC118. pBSM13+ and PUCfl) (Methods n 
EnzymoC ^ 3 34 (1 987)) When the' single stranded nucleic acid is RNA. it may be not only a natura ly 
oSngRNA but also RNA synthesized in vitro through the utilization of an RNA polymerase , or the ,ke. If a 
base sequence other than a sequence specifically hybridizable with a target nucleic ac.d contained m the mc- 
T^slZTZeni for the hybridization reaction, the inconvenient portion can be removed according to 
the Messing's method (Methods in Enzymology, 101, parte, 20(1983)). imm „K i iw ( ,H 

According to another aspect of the present invention, the single stranded nucle.c ac.d to I 
Is oreferably one containing a plurality of sequences hybridizable with a target nucleic acid. This Is because 
meCience of many sequences hybridizable with a target nucleic acid in a single stranded nudeic ; ac.d Jo be 
^mobilized can shorten the time necessary for the hybridization, so that a gene can be ^J^, 

Preferred examples of the single stranded nucleic acid containing a plurahty of 
a target nucleic acid indude one prepared by introducing a plurality of sequences "ybr^ble w.th a torget 
nudeic acid into the above-described phage.DNA or a composite vector compns.ng a phage and a plasmrt 
and preparing a single stranded nucleic acid therefrom. In particular, it is preferred touse a s.ngle stranded 
nul'c aS prepared from a vector containing 5 to 200 copies of a sequence hybridizable w.th a target nudeic 

aCW When a point mutation or the like in a nucleic acid sequence in a sample is detected by hybridization, it is 
preferred that the sequence hybridizable with the target nucleic acid is relatively short. 
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In general single stranded nucleic acids are immobilized on a solid support by the following method. In 
ta9e HowevTwhen the labelling is conducted through the useofan elongation ™f on or a " 



achieved. 



Step (Hi): Hybridization step 

in this step, the target nucleic acid labelled in step (i) is hybridized with the single stranded nucleic acid 
immobilized in step (ii). . anH determined according to a combination of the 

such conditions that excess reagents etc. can be removed at room temperature. 
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In the detection of a point mutation, the washing conditions should be carefully determined. It is also useful 
to uSz e suc?co°ndiSon S PO whe rel n the stability of duplex depends upon 

strand but does not depend upon the base composition of the complementary strand (Nucle.c Adds Res.. 1 6, 
4637-4650 (1988)). 

Step (iv): Step of detection 

in this step, simultaneously with or after step (iii), a target nucleic acid is detected through the uti.izaf.on 
° f '^JZ£ h p^ h n C2i -p may be properly selected and determined according to the 

a raStope TfKescent substance or a dye. the detection procedure may be conducted ,n such . state 
mafaTab^ed nuclei acid is bonded to a solid phase, or alternatively the detection procedure may be con- 
evicted ^ byVberating the label into a solution in such a state that it is bonded to the nucle.c acd or released from 
fte nucteic acw and then conducting the detection according to the label. On the other hand, when the label 
£!ndS defecteble that b, when the label is a ligand capable of causing a specific binding reactior . such 
as b?l or hapten, the detection procedure can be conducted by a method ^^ZcVa a^c^ 
of this type that is. through the use of an acceptor (for example, avidin or antibody) to wh.ch a label capable 

tor may be previously added in step (iii). In this case, the bind.ng process of the l.gan to the acceptor can 
conducted simultaneously with step (iii) which results In the whole process being simplified. 

EXAMPLES 

The present invention will now be described in more detail by way of the following examples, though it is 
" 0t ^p™ 3ZS^*~* technics in the following examples M 

2Tnkt^ by Applied Biosyltems. Inc.) too.igonuc.eotide in the final stage of the 

sTnthe^ 

feotiSe with biotin succinimide ester according to the method described in U.S. Patent No. 4.849.336. 
Example 1 

Preparation of single stranded DNA for immobilization 

conventionalT^edure through the use of helper phage M1 3K07 (Methods ,n ' ^Wj^ (1 987)) " 
The single stranded DNA was cleayed by restriction enzyme EcoRI or BamHI for lineanzatlon. 

Example 2 

Immobilization of single stranded DNA on microtiter well 

to a microtiter well (Dynatech. Immulon 2. removawell stnps, No. 011-010-6302) in an amoun *°^ 1 "" 
w^ThTwS ^as covered and allowed to stand at 37-C for 16 hr. Then, the liquid was removed, and the well 
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was air-dried at 37°C for 30 min and subjected to light irradiation at a dose of 500,000 uJ through the , um .of 
S ^demal) 2400 (manufactured by Stratagene Coning Systems .nc). After ^ l-Sht ■n.d.at.on 
the wei. was washed three times with a washing buffer (1 M Nad 2 mM JJCfcOl m TnsHCI. pH 9.3. 0.1 
Tween 20 : 200 ul). The well was then sealed in a polyvinyl chlonde bag and stored at 4 C. 

Example 3 

Hybridization in microtiter well and detection 

A hybridization solution (5 x SSC, 5 x Denhardfs solution, 0.2% SDS. 200 ug/ml, salmon sperm DNA: 1 00 
d/wdljwas added to the well on which the single stranded DNA containing . hum.. ™^oK2 
orepa red in Example 2 had been immobilized, and further a serial dilution of biotin-labelled <*^ u <*"f ~ 
?^ATTGTAATGGGCTCTGTCCG, 20 ng/well) complementary to part of the human papilloma virus 16 gene 
( ~J1% Z«Z ^T^he mixU. e was maintained at 55-C for 30 min. The hybridization solution was removed, 

: n a dt?e« 

foreoared byTbjecting a solution of streptavidin-alkaline phosphatase (Bethesda Research "-aboratones, Incj 
toToMoW * ion wJh 0.1 M Tris.HQ. pH 7.5. 0.3 M Nad. 2 mM MgCI 2 , 0.05'/. (v/v) Triton X-1 00) was added 
LreM™ SLl), and the we., was shaken at 23*C for 10 min. ™<^Jg% yToTSSfjS 
well and the well was washed three times with a wa 8 hing solution (0.1 M TnsHO, pH 7.5. 0.3 M Nau. ™ 
MoCI 05% I* M Trton X-100: 200 ul/well). After the washing, a E -nitrophenyl phosphate solution (1 M d.eth- 
an^e pH KS^fmM MgC, 2 : 4 mg/ml' 100 u./we..) was added to the we., and a reaction was a.owed to 
pToceeTat 23<>c for one hr. Absorbance was then measured at 405 nm. The results are given In Table 1. 

Table 1 
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30 



35 



40 
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Absorbance (at 405 nm) 


Plate on which single stranded 
DNA containing a human 
papilloma virus sequence has 
been immobilized 


1.34 


Plate on which single stranded 
DNA unr elating a human 
papilloma virus sequence has 
been immobilized 


0.13 


Plate on which no DNA has been 
immobilized 


0.13 



50 



55 



The numerical value in Table 1 is one determined from the absorbance at 405 nm by subtracting the back- 
ground value derived from the substrate Itself. 

Example 4 

Effect of UV irradiation on immobilization of DNA on microtiter well 

The Dlasmid DNA (pUPPHPI 6) prepared in Example 1 and single stranded DNA prepared therefrom were 

UV S was conducted. The hybridization capability of the P^^g^TJ^^J^S 
the use of Bio-ATTG7AATGGGCTCTGTCCG in the same manner as that of Example 3. The results are given 

in Table 2. 

8 
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Table 2 





UV irradiation 


No UV irradiation 


Double stranded 
DNA 


0.51 


0.48 


Single stranded 
DNA 


1.58 


0.58 



The numerical value in Table 2 was determined from the absorbance at 405 nm by subtracting the back- 
ground value derived from the substrate itself. 

Example 5 

orison of hybridiz e ^ability after imm oh iU z atio n on pla te of sinp.e stranded DNA with that of dcu- 
ble stranded DNA 

TAATGGGCTCTGTCCG as a probe in the same manner as that of Example 3. 1 ne resuiis were 
Fig. 2 (the absorbance at 405 nm was measured by a microplate reader ). 

Example 6 

. filing bv gene a motion and detect ^ Q f amplification product and detection of point mutation 

,n order to detect a human p-globin gene, an oligonucieotide ' «^^ to ^^^r 

^rhSr^Ta^ The reaction was .nd^d through the us e , 

GeneAmp (trademark) manufactured by CJu. £^ J< £££^ Z.'SSt 
ACACAACTGTGTGTTCACTAGC and ^^^SlS^SSSSpi by the digestion of Pst I 
primer and 4.4 kb DNA fragments prepared from the plasmid DNA ( P BR3Z-i nprsi; uy y 

3 (the measurements are those determined by a microplate reader). 



9 
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Table 3 





Absorbance (at 405 nm) 


Plate on which DNA containing 
/3A sequence has been 
immobilized 




Plate on which DNA containing 
£S sequence has been 
immobilized 


0.288 


Plate on which DNA unrelating 
to /?-globin has been 
immobilized 


0.037 



Example 7 

Preparation of single stranded DNA containing repetition of unit sequence 

»a. pnowhorylaMd w«h polynudaoM. kinase and ATR Then the J „ „„„ 

eliSSion^d on 6% polyaoylamMe gel. and a portion Mending » 270J » » e ££^ d ^ . res . 

„„ UgaUd wi* T4 DNA Mae* *f ™* S^M^oS^ The p„»nid pUC- 
ence was purified and recovered through the use of 

DNAIigase and inserted into ^ stri ^.^85^ a ™ different 

Example 8 

Effect of probe into which oligon ucleotide has been repeatedly inserted 

primers: 

Bio-GCAACCAGAGACAACTGATC 
Bio-ATTGTAATGGGCTCTGTCCG 
and a plasmid containing a E7 gene of papilloma of smW 



10 
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measured . drawina when the number of the unit sequence 

The results are shown in Fig. 5 As * a ^ h umber of the unit seque nce was 

was 64 or 165, the sensitivity was about 20 times that in the case wnere 



10 one. 

Example 9 

rw^ion ftf human papilloma virus 16 aene in rapid and simple manner 



15 



20 



25 



30 



35 



detection of a human papilloma virus 16 gene was TOn ° u " c in no of DNA extracted from human 

1 0 ng of DNA extracted from Caeki cells as a positive sample J nd 10 g of ^ ^ 

peripheral Hoed as a negative sample were ^ ■ ^te^ZZl mSures were added to 

by the PGR process in ^^^^^^^^^^ the numberof repetitions of the unit 
wells prepared as in Example 8. On . one ^weil , , stranded DNA wher ein the number of 

sequence was one had been Immobilized, and on the other ^•JJJ" conducted In 100 ul of a hyb- 

repetiUonsoftheunitse^nce^ 

SSEio^*!^ -ove^l 5 Cle, and the we,, was washed three tfmes with 200 , of a 
Wa T^^^^^e solution 

phosphatase (manufactured by "*^J^^£^^ 100 ul/well. and the plate 

HCI. P H 7.5, 0.3 M NaCI, 2 mM MgCI 2 , 0.05% <y/v) ™* ™ we» and the well was washed three 

was gentiy shaken at 23'C 1 0 mju Th e so fa Jon was <£fi^£j^h (v/v) Triton X-100: 200 
times with a washing solution (°-\ , d ethanolamine. pH 9.8, 0.5 mM 
ul/well). Alter the washing. 1 00 pi of jf" 1 ?*^^^ a 'owed to proceed at 23'C for 20 min. 
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45 
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Table 4 



sample 


Number of the unit 
sequence is 
1 


Number of the unit 
sequence is 
64 


Positive 
sample 

(derived from 
Caski cells) 


0.04 


0.73 


Negative 
sample 

(derived from 
normal human ) 


0-00 


0.02 



Note: * The numerical value in Table 4 is one determined 
from the absorbance at 405 nm by subtracting the 
background value 
itself. 



derived from the substrate 



Example 10 

Detection of mutation of HLA-DRB gene 

to 94th amino acids of HLA-DRB. J. Exp. Med.. 169. 2263-2267 (1989)]: 
Bio-TTCTTCAATGGGACGGAGCG 

8. Unit sequences as *^WJ»%1££ plobe 1 s completely matched to a gene sequence of 
of Examp e 7 and immobilized on a well, respectively, rrouo i « ^ K ' nRA/nw 10 and DRW 

oenotvoe DR4 while probe 2 is completely matched to a gene sequence of genotypes DRMW1J and okw 
« ee Fta 6)' Sobs 3 is complementary to a common sequence of all the genotypes. In probes 1 and 2. the 

prooe w "«« . Qth detai | ed procedure was as same as that of Example a. 

t,0n The" "suits 2e given I Table 5 BoS 1* on which probe 1 and probe 2 were 

high ablate with genotypes expecting to have a high homoiogy in the sequence. These resu.ts 

demonstrated that the present Invention Is useful for the typing of the HLA gene. 



12 
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Sample Genotype 


Probe 1 




Probe 3 


1 DR4/DW 15, DR9 


7.5* 


0.12 


10 . 1* 


2 DR4/DW 15 


13.7* 


0.18 


9 . 0* 


3 DRW 13, DRW 14 


0.35 


6.6* 


17.8* 


4 DR9, DRW 13 


1.5 


1 . 5* 




5 DRW 8/DW 8.3, DR9 


6.9 


0.17 


12.1* 


6 DRW 14 


0.37 


0-19 


18.0* 


7 DR2 


0.67 


0.10 


15.3* 



Note: * Asterisk (*) in Table 5 is estimated that the 
probe is completely matched to the gene sequence of 
the genotype. 

** The numerical value in Table 5 is one determined 
from the absorbance at 405 nm by subjecting the 
background value derived from the subsequent 
itself. When the absorbances were beyond two, the 
value obtained here was converted from that of a 
diluted solution. 
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Sequence Listing 
SEQ ID NO: 1 

SEQUENCE LENGTH: 20- base pairs 
SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS: single 

TOPOLOGY: liner 

MOLECULE TYPE: other nucleic acid, synthesized DNA 
FEATURES 

having biotin at 5' end with a spacer 

SEQUENCE DESCRIPTION: 
ATTGTAATGG GCTCTGTCCG 

SEQ ID NO: 2 

SEQUENCE LENGTH: 22 base pairs 
SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS: single 

TOPOLOGY: liner 

MOLECULE TYPE: other nucleic acid, synthesized DNA 

SEQUENCE DESCRIPTION: 
ACACAACTGT GTGTTCACTA GC 

SEQ ID NO: 3 

SEQUENCE LENGTH: 20 base pairs 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: liner 

MOLECULE TYPE: other nucleic acid, synthesized DNA 



14 
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FEATURES 

having biotin at 5" end with a spacer 

SEQUENCE DESCRIPTION': 
CAACTTCATC CACGTTCACC 

SEQ ID NO: 4 

SEQUENCE LENGTH: 20 base pairs 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: liner 

MOLECULE TYPE: other nucleic acid, synthesized DNA 
FEATURES 

having biotin at '5' end with a spacer 

SEQUENCE DESCRIPTION: 
GCAACCAGCG ACAACTGATC 

SEQ ID NO: 5 

SEQUENCE LENGTH: 20 base pairs 
SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS: single 

TOPOLOGY: liner 

MOLECULE TYPE: other nucleic acid, synthesized DN 
FEATURES 

having biotin at 5' end vith a spacer 

SEQUENCE DESCRIPTION: 
TTCTTCAATG GGACGGAGCG 
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SEQ ID NO: 6 

SEQUENCE LENGTH: 22. base pairs 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: liner 

MOLECULE TYPE: other nucleic acid, synthesized D 
FEATURES 

having biotin at 5" end with a spacer 

SEQUENCE DESCRIPTION: 
GCCGCTGCfcC TGTGAAGCTCC TC 

SEQ ID NO: 7 

SEQUENCE LENGTH: 40 base pairs 
SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS: double 

TOPOLOGY: liner 

MOLECULE TYPE: other nucleic acid, synthesized 
SEQUENCE DESCRIPTION: 

CAGCTGAATT CGGATCCGTC GACGGATCCG AATTCAGCTG 
SEQ ID NO: 8 

SEQUENCE LENGTH: 30 base pairs 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS: double 
TOPOLOGY: liner 

MOLECULE TYPE: other nucleic acid, synthesize 



16 
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SEQUENCE DESCRIPTION: 
CACCTGACTC CTCAGCAGAA CTCTGCCGTT 

SEQ ID NO: 9 

SEQUENCE LENGTH: 30 base pairs 
SEQUENCG TYPE: Nucleic acid 
STRANDEDNESS: double 
TOPOLOGY: liner 

MOLECULE TYPE: other nucleic acid, synthesized I 

SEQUENCE DESCRIPTION: 
CACCTGACTC CTGTGGAGAA GTCTGCCGTT 

SEQ ID NO: 10 

SEQUENCE LENGTH: 27 base pairs 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: liner 

MOLECULE TYPE: other nucleic acid, synthesized 

SEQUENCE DESCRIPTION: 
AGGTATGAGC AATTAAATGA CAGCTCA 



17 
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SEQ ID NO: 11 

SEQUENCE LENGTH: 27 base pairs 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS: single 
o TOPOLOGY: liner 

MOLECULE TYPE: other nucleic acid, synthesized DNA 

5 SEQUENCE DESCRIPTION: 

ACCTTGAGCT GTCATTTAAT TGCTCAT 27 

SEQ ID NO: 12 

SEQUENCE LENGTH: 300 base pairs 
25 SEQUENCE TYPE: Nucleic, acid 
STRANDEDNESS: double 
TOPOLOGY: liner 

30 

MOLECULE TYPE: Genomic DNA 
ORIGINAL SOURCE 
35 ORGANISM: human (Homo sapiens) 

FEATURES 

a part of human leukocyto antigen (HLA) DR gene 

40 

SEQUENCE DESCRIPTION: 
« GGGGACACCC GACCACGTTT CTTGTGGCAG CTTAAGTTTG AATGTCATTT CTTCAATGGG 60 

ACGGAGCGGG TGCGGTTGCT GGAAAGATGC ATCTATAACC AAGAGGAGTC CGTGCGCTTC 120 

GACACCGACG TGGGGGAGTA CCGGGCGGTG ACGGAGCTGG CGCGGCCTGA TGCCGAGTAC 180 
50 TGGAACAGCC AGAAGGACCT CCTGGAGCAG AGGCGGGCCG CGGTGGACAC CTACTGCAGA 240 

CACAACTACG GGGTTGGTGA GAGCTTCACA GTGCAGCGGC GAGTTGAGCC TAAGGTGACT 300 
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SEQUENCE DESCRIPTION: 

GGGGACACCC GACCACCTTT CTTGGAGCAG GTTAAACATG AGTGTCATTT CTTCAACGGG 
ACGGAGCGGG TGCGGTTCCT GGACAGATAC TTCTATCACC AAGAGGAGTA CGTCCGCnC 
GACAGCGACG TGGGGGAGTA CCGGGCGGTG ACGGAGCTGG CGCGGCCTGA TGCCGAGTAC 
TGGAACAGCC AG\AGGACAT CCTGGAAGAC GAGCGGGCCG CGGTGGACAC CTACTGCAGA 
CACAACTACG GGGTTGTGGA GAGCTTCACA GTGCAGCGGC GANNNNNNNN HNNNNNNNNN 



60 
120 
180 
240 
300 



SEQ ID NO: 15 

SEQUENCE LENGTH: 300 base pairs 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS: double 
TOPOLOGY: liner 
MOLECULE TYPE: Genomic DNA 
ORIGINAL SOURCE 
ORGANISM: Human (Homo sapiens) 

FEATURES 

a part of human leukocyto antigen (HLA) DR gene 



SEQUENCE DESCRIPTION: 

GGGGACACCA GACCACGTTT CTTGGAGTAC TCTACGTCTG AGTGTCATTT CTTCAATGGG 
ACGGAGCGGG TGCGGTTCCT GGACAGATAC TTCCATAACC AGGAGGAGAA CGTGCGCTTC 
GACAGCGACG TGGGGGAGTT 'CCGGGCGGTG ACGGAGCTGG CGCGGCCTGA TGCCGAGTAC 
TGGAACAGCC AGAAGGACAT CCTGGAAGAC GAGCGGGCCG CGGTGGACAC CTACTGCAGA 
CACAACTACG GGGTTGTGGA GAGCTTCACA GTGCAGCGGC GAGTCCATCC TAAGGTGACT 



60 
120 
180 
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SEQ ID NO: 13 

SEQUENCE LENGTH: 300 base pairs 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS: double 
10 TOPOLOGY: liner 

MOLECULE TYPE: Genomic DNA 
ORIGINAL SOURCE 

15 

ORGANISM: human (Homo sapiens) 
FEATURES 

20 a part of human leukocyto antigen (HLA) DR gene 

SEQUENCE DESCRIPTION: 
25 GGGGACACCC GACCACGTTT CTTGGAGCAG GTTAAACATG AGTGTCATTT CTTCAACGGG 60 

ACGGAGCGGG TGCGGTTCCT GGACAGATAC TTCTATCACC AAGAGGAGTA CGTGCGCTTC 120 
3, GACAGCGACG TGGGGGAGTA CCGGGCGGTG ACGGAGCTGG CGCGGCCTGA TGCCGAGTAC 180 

TGGAACAGCC AGAAGGACCT CCTGGAGCAG AAGCGGGCCG CGGTGGACAC CTACTGCAGA 240 

CACAACTACG GGGTTGGTGA GAGCTTCACA GTGCAGCGGC GAGTCTATCC TGAGGTGACT 300 

35 

SEQ ID NO: 14 

SEQUENCE LENGTH: 300 base pairs 

40 

SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS: double 
* TOPOLOGY: liner 

MOLECULE TYPE: Genomic DNA 
ORIGINAL SOURCE 

50 . 

ORGANISM: human (Homo sapiens) 
FEATURES 

a part of Irjinan leukocyto antigen (HLA) DR gene 
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SEQ ID NO: 16 

SEQUENCE LENGTH: 20 base pairs 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: liner 

MOLECULE TYPE: other nucleic acid. synthesi2ed DNA 

SEQUENCE DESCRIPTION: 
TACTTCTATC ACCAAGAGAA 

SEQ ID NO: 17 

SEQUENCE LENGTH: 18 base pairs 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: liner 

MOLECULE TYPE: other nucleic acid, synthesized DNA 

SEQUENCE DESCRIPTION: 
GAAGACGAGC GGGCCGCG 

SEQ ID NO: 18 

SEQUENCE LENGTH: 18 base pairs 
SEQUENCE fYPE: Nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: liner 

MOLECULE TYPE: other nucleic acid, synthesized DNA 

SEQUENCE DESCRIPTION: 
TGCAGACACA ACTACGGG 
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Claims 



10 



15 2. 



3. 

20 



25 



A process for detecting a nucleic acid comprising the steps of: 

iSpport tc We MM a-*'" " uelek: ,dd un< "» "'* 8 CO '"' i, " >n 8 com,>leme ' , ■ 

tarv to said sinale stranded nucleic acid is absent; . ^ aKI 

S^rSlzing said target nucleic acid labeiled in step (I) with said s.ngie stranded nucieic acid .mmob. 

rvrdeteS^sirndtaneously with or after step (iii). said target nucieic acid through the utiiization of a 
label present in said target nucleic acid. 

A method of detecting a nucleic acid according to claim 1 , wherein said target nucleic acid labelled I In: step 
ICynlz^ nucleic acid corresponding to the nucleic acid derived from a specmen or a synthes,zed 
nucleic acid complementary to the nucleic acid derived from a specimen. 

A method of detecting a nucleic acid according to claim 1 or 2, wherein said single stranded nucleic acid 
fmmob^ed fn step («) contains a plurality of sequences specifically hybridizable w,th the target nucle-c 
acid. 

A method of detecting a nucleic acid according to claim 1 or 2, wherein said single stranded nucleic acid 
«ized intep (?) contains 5 to 200 sequences specifically hybridizable with the target nucle.c acd. 



30 



35 



40 



45 



50 



55 
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5' 



CAGCTGAATTCGGATCCGTCGACGGATCCGAATTCAGCTG 
GTCGACTTAAG CCTAGGCAGCTGCCTAGGC TTAAGTCGAC 

PruE EcoR I BamH I HincII BamHI EcoRI Prull 



3' 



EcoR I Hind III 
PBSM13+ 




B H 



( pUPPOl J 



E:EcoRI 
P:Pru TL 
B:BamH I 
H.Hinc K 




HPV16 FRAGMENT 



PREPARATION OF 
SINGLE STRANDED DNA 



HPV16 FRAGMENT 
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cacctgactcctg|a|ggagaagtctgccgtt 

GTGGACTGAGGAClllcCTCTTCAGACGGCAA 
3* 



5' 

cacctgagtcctgJtIggagaagtctgccgtt 

GTGG ACTG AGG ACIaI CCTCTTC AG ACGGC AA 
3' 



F I G . 3 
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, AGGTATGAGCAATTAAATG ACAGCTCA 

tACTCGTTAATTTACTGTCGAGTTCCAps- 

SELF- LIGATION 



sm y x SfiI 

toUC-Sfixa 



BUJNT END FORMATION 



1) LIGATION 

2) TRANSFORMED OF JM109 




Sfil DIGESTION 



LIGATION 




Sfil 



Sfil 




1) LIGATION 

2) TRANS FORMED OF JM109 



Sfil 
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NUMBER OF THE UNIT SEQUENCE 



F I G . 5 
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l 10 20 

DRl GGGGACACCCGACCACGTTTCTTGTGGCAGCTTAAGTTTGAATGTCATTTCTTCAATGGG 

DR4 GA G — — ACA — C C— 

DR4/DwlO — GA G ACA — G C— 

DRwl3 A GA-T-CTC — C — C — G 

30 40 
DRl ACGGAGCGGGTGCGGTTGCTGGAAAGATGCATCTATAACC AAGAGGAGTCCGTGCGCTTC 

DR 4 C C A-T C A 

DR4/DwlO C C A-T C A 

DRwl 3 C — — C A-T--C G AA 

TACTTCTATCACCAAGAGGA 
probe 1 

50 60 
DRl GACAGCGACGTGGGGGAGTACCGGGCGGTGACGGAGCTGGCGCGGCCTGATGCCGAGTAC 

DR 4 — 

DR4/DwlO 

DRwl3 : T 

70 80 
DRl TGGAACAGCCAGAAGGACCTCCTGGAGCAGAGGCGGGCCGCGGTGGACACCTACTGCAGA 

DR4 A 

DR4/DwlO A AG-CGA 

DRwl3 A AG-CGA 

GAAGACGAGCGGGCCGCG TGCAGA 
probe 2 
90 100 
DRl CACAACTACGGGGTTGGTGAGAGCTTCACAGTGCAGCGGCGAGTTGAGCCTAAGGTGACT 

DR4 CT-T — G 

DR4/Dwl 3 TG ****************** 

DRwlO TG CC-T 

CACAACTACGGG 
probe 3 

— indicates the same sequence as that of 
the uppermost sequence. 
, _ * unknown 

F I G. 6 
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